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SEQUENCE LISTIjp 
<110> INSTITUT NATIONAL DE LA RECHERCHE AGRONOMIQUE 



10/565646 

MnORtftfKifttD 24 JAN 2006 



<120> USE OF THE SILVER GENE FOR THE AUTHENT I FI CAT ION OF 
THE ORIGINAL BREED OF ANIMAL POPULATIONS AND 
THEIR DERIVATIVE PRODUCTS 



<130> IFB 03 BT INR SILV 



<160> 11 

<170> Patentln version 3.1 

<210> 1 

<211> 8146 

<212> DNA 

<213> Bos taurus 

<220> 

<221> CDS 

<222> (30) . . (105) 

<223> 

<220> 

<221> CDS 

<222> (2326) . . (2436) 
<223> 

<220> 

<221> CDS 

<222> (2582) . . (2728) 
<223> 

<220> 

<221> CDS 

<222> (3804) . . (3938) 
<223> 



<220> 

<221> CDS 

<222> (4315) . . (4476) 
<223> 

<220> 

<221> CDS 

<222> (4733) . . (5413) 
<223> 



<220> 

<221> CDS 

<222> (6321) . . (6437) 
<223> 

<220> 

<221> CDS 

<222> (6681) . . (6765) 
<223> 



<220> 

<221> CDS 
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<222> ' (6875) . . (7080) 
<223> 

<220> 

<221> CDS 

<222> (7188) . . (7275) 
<223> 

<220> 

<221> CDS 

<222> (7898) . . (8036) 
<223> 

<400> 1 

ggtctttggt tgctggaagg aagaacagg atg gat ctg gtg ctg aga aaa tac 53 

Met Asp Leu Val Leu Arg Lys Tyr 
1 5 

ctt etc cat gtg get ctg atg ggt gtt ctt ctg get gta ggg ace aca 101 
Leu Leu His Val Ala Leu Met Gly Val Leu Leu Ala Val Gly Thr Thr 
10 15 20 

gaa g gtgagtgtgg gatgttggac atgaacaagt gtgaatttgg ggttgcacac 155 

Glu 

25 

ctgctctggt ttttctctcc ctaaaatgga agatatcagt agtgcttcag gtgtctccca 215 

cccatttgat ttagtgagga catgggcaac tgagctccct ccccacatga agatttgggt 275 

gcatgtgtgt tcaggcactt gggactgaac ctgaaaacaa ccccatctac ctggatgggt 335 

gagagaacag tatgtctccg tggccctaat tttgagatgc tctgaatagt gagctggaac 395 

atgggtgcca aggtagtaaa atgagtggaa actcatttag gctttgtctc aggcacttgg 455 

gatagggtat ttaggagata gagaaagata ggagatagga gaaaggagaa agaggatgtg 515 

gtattggata gaagggtaat gaggcacctc atcccctctt tgggatgggc atgggtgaac 575 

acagcccagg cttttgttct ggggctggaa gagacaggca gaagggtctc agctgagcat 635 

cacatgaaag ggctctgggg gattggggee tegtgacagg ageaaggegg gtggggtggg 695 

gatggtgaga gggtctggaa tgtcccgtgc tgctctgagg agggaggatt gggagtggag 755 

aaagaatggg gcatcttatg attctcttgt tcttgtggtg aggtattcag tgggataatt 815 

ctagatcctc ccccaagaga atcaaccagg tttctggtac atgttagaga tggagtgagg 875 

atagtctgtg atgtgcagaa atatctacat tgtaccccag tgcccccttt ctctagatcc 935 

ctggtctcac agacttcttg gaacttctcc ttgatctgac ttccctcatt catggtgtca 995 

tttcaagtct tattctttta ctatgttcgt tattgtattc tggaaatatc ctgttcatat 1055 

gtgtccaccc aaggctctta atatgttgtg cttacttttt ggatccagat ttttaaaatc 1115 

ataagaagac atttttatat agttcatgaa attttgeatg gactgagttt gataattttg 1175 

tttagtgtga attaacattg tgtttattta agaaaaaaaa atattttttt acagaaacct 1235 

actgaatttg tagggtttta aaataacatg atgtctggga tttgcttttg aatgcttcag 1295 

ccaaaaaaca aacgaacaac aaaaataaag gatagataaa gcaaatgtga caaaatgetg 1355 

atagttgttg gaccttgggg agacacatgc agagecatea catcactttt tttcagacat 1415 

ctttcttggt cagttataat cattttgttt gtccccactc ccaatttcta cttgcctcta 1475 

gtccatcctc ctcactgctt gccaaagtga tccttctaaa acacaaatct gatcatattc 1535 

aaaaagcttt tgaagggtaa gttttatggt atatgecata tatcagtaca acaaacaaaa 1595 

tegtctgagg tgccgttgcc tacaggataa agtccaaact cctttgcctg gcactccaag 1655 

cccccactct atcttcttgg cctcatctct catgatgtac atcagccaca ttgctagtgt 1715 

ctgctcatgg ccttctgcct agaatgettt atgccccagc caactattta ctgtcttctt 1775 

cagtcgacca gagtgeaatt tacctgttta aaatctatca ttttgttata cattgtgcat 1835 

gtctattatg gctcatatta ageaatgect tggattatag taatttatgt atatgtctat 1895 

ttcatatact ttaacctgaa ccccttcaga accatttctt tttcatttct taagttcttt 1955 

gcacctagcc cagtgcctgg tacgtcgtgg gtattcagta gattaaaatg cactttaagg 2015 

aacttccctt gttgtccatc aagtggctaa ggctctgtgc tcccaatgca ggggaccagg 2075 

gttcaatctc aggtcaggga actagatccc acaggtcaca actaagagtt tgcaagccac 2135 

aactacctga cctcacatgc cacaactaat cgaagatccc tegtgetgea actaagtcct 2195 

agtgcagtta aatatatttt tttaatgeae tttgaatgtg agaatgaatg atgtgtcaca 2255 
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gacact'gttg tcccctgaga agggagtgag taatgatttg agggccctca tagtatatct 

tcctttttag ga ccc aga gac agg gac tgg ctt ggt gtc tea agg cag 
Gly Pro Arg Asp Arg Asp Trp Leu Gly Val Ser Arg Gin 
30 35 

etc aga att aaa gca tgg aac aga cag ctg tat cca gag tgg aca gaa 
Leu Arg lie Lys Ala Trp Asn Arg Gin Leu Tyr Pro Glu Trp Thr Glu 
40 45 " 50 



age cag ggg cct gac tgc tgg aga 
Ser Gin Gly Pro Asp Cys Trp Arg 
55 60. 



g gtaggaactt ggcaatttcc 



2315 
2363 

2411 

2456 



agggaggata tggtggaaat gggtggggag gggaacgggg ttgaatgtac ttaggaagat 
agggaaggaa aaggcataca gggaggagaa gecaaggage taattaatgc agctgccctt 

ttcag gt ggc cac ata tec ctg aag gtc age aat gat ggg cct aca ctg 
Gly Gly His lie Ser Leu Lys Val Ser Asn Asp Gly Pro Thr Leu 
65 70 75 

att ggg gca aat get tec ttc tct att gec ttg cac ttt cct aaa age 
lie Gly Ala Asn Ala Ser Phe Ser lie Ala Leu His Phe Pro Lys Ser 
80 85 90 



2516 
2576 

2625 



2673 



caa aag gtg ctg cca gat ggg cag gtc ate tgg gee aac aac ace ate 2721 
Gin Lys Val Leu Pro Asp Gly Gin Val lie Trp Ala Asn Asn Thr lie 
95 100 105 

ate aat g gtgagtacct ctccgcctcc ttcccaaggt ccagaatccc tggtatcccc 2778 

lie Asn 

110 



aatgagctca 
aacacatatt 
tagttcccca 
taaactggtt 
ccttatctat 
ataatatata 
gaegctttge 
aggcaagaat 
atcgaaccca 
ctagctagag 
taagaatata 
gaetgtagee 
ggttgccatt 
gtttcctgea 
tatacacata 
caaggagaat 
ttaaaggttt 



aggaatcctc 
cactgeagaa 
aatggggcac 
accagtatgt 
agaatgggga 
aagattttag 
aaccccatgg 
actggagtgg 
ggtcctagcc 
cacatcatcc 
catgtgtgtg 
cgegaaaget 
tcttcctcca 
ttggcaggtg 
aatcttttat 
gtattttggt 
tggtgtacag 



ctcctctttt 
aaattagaaa 
agaagaccca 
gaccctggac 
tgataacact 
cataatgect 
actgtagccc 
gtcaccatgc 
tacagtatta 
tagacatttt 
ctcagtggct 
cctctgccca 
ggggatcttt 
tattctttac 
agtttccatt 
agctaggcag 
tgaggaatgc 



tttttttttt 
acacagataa 
gtggacatag 
aagtcactga 
ttaaaaggtt 
gccctgtgct 
accaggctcc 
actcctccag 
attgatgetg 
gatacatggc 
cagtcgtgtc 
tgggattgee 
caacacaggg 
cactgagcca 
ctcccttcta 
tattcctgga 
cagggattga 



tttttacaaa 
accaaaaaga 
aagttggata 
attgttttgt 
cttgtaagga 
gtgcttagta 
tctgtccatg 
gggatcttcc 
ttatttttac 
ctaccaattt 
tgactctttg 
cagecaagaa 
attgaatcct 
cctgggaaac 
ccactccaaa 
gcccctctct 
gggagacttg 



ttatatatgt 
aaaaaaatta 
gacttggatt 
tcttccattc 
ttaaaatgtg 
ccttagttta 
tggattctgc 
caactcaggg 
ttttatccca 
gtgtccagtg 
caaccccatg 
tactggagca 
tgtctcctgt 
cccttaagta 
taggttatac 
gggagtcatg 
ctgtcttctt 



ttcag gg age cag gtg tgg gga gga cag ctg gta tat ccc caa gaa cct 
Gly Ser Gin Val Trp Gly Gly Gin Leu Val Tyr Pro Gin Glu Pro 
115 120 125 



2838 
2898 
2958 
3018 
3078 
3138 
3198 
3258 
3318 
3378 
3438 
3498 
3558 
3618 
3678 
3738 
3798 

3847 



gat gat ace tgc ate ttc ccc gat ggg gag ccc tgc cct tct ggc cct 
Asp Asp Thr Cys lie Phe Pro Asp Gly Glu Pro Cys Pro Ser Gly Pro 
130 " 135 14 0 



3895 
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eta tct cag aaa aga tgc ttt gtt tat gtc tgg aag acc tgg g 
Leu Ser Gin Lys Arg Cys Phe Val Tyr Val Trp Lys Thr Trp 
145 150 155 



gtaagagttt 
cccctttctt 
tgactccttc 
gctccaatta 
atgeaagett 
ggttccatct 



cccttctctg 
ttggtctcat 
ctcttccaca 
tagtcccatc 
aaactctctg 
ctaaccctgc 



gectgtcatt 
ccttaaattc 
gcacctagtc 
ccatggaccc 
aaataaccat 
cccagtctcc 



cacacttaaa 
tgtgagtttc 
aactctatta 
tctcataagg 
ccttgataca 
tttgaccagt 



ttcacttctt 
cctaatcttc 
tacttctttc 
acttttttcc 
tctcctgacc 
aacccccttc 



cctacctgat 
acttccccca 
tgggagcect 
tgcccaacat 
ttccttctct 
cctactcttc 



tttccaaaaa cctcag ac caa tac tgg caa gtt ctg ggg ggc cca gtg tct 

Asp Gin Tyr Trp Gin Val Leu Gly Gly. Pro Val Ser 
160 165 



3938 



3998 
4058 
4118 
4178 
4238 
4298 

4349 



gga ctg age ate ggg aca gac aag gca atg ctg ggc aca tat aac atg 
Gly Leu Ser He Gly Thr Asp Lys Ala Met Leu Gly Thr Tyr Asn Met 
170 175 180 

gaa gtg act gtc tac cac cgc egg ggg tec cag age tat gtg ccc etc 
Glu Val Thr Val Tyr His Arg Arg Gly Ser Gin Ser Tyr Val Pro Leu 
185. 190 195 200 

get cac tec agt tea gee ttc acc att act g gtaaggactg aggaggggac 
Ala His Ser Ser Ser Ala Phe Thr He Thr 
205 210 

aaggccagtt gcagggcagg agaaggtggg gaggctgggc tggacaggaa aggggaaaga 
ggaaatggtg tgtaacctta caggggcaga accaggaaga tgtgggcaga gggatgtggg 
gettggagee cgtgaagggc caggcagctt gggttggttg aaaaatatgg ctgtgaaaga 

agaagctgac agaaagaaga acttatggtt ctcactttct ctgactccaa tcccag ac 

Asp 



4397 



4445 



4496 



4556 
4616 
4676 

4734 



cag gtg ccc ttc tct gtg agt gtg tct cag ctg cag gee ttg gat gga 
Gin Val Pro Phe Ser Val Ser Val Ser Gin Leu Gin Ala Leu Asp Gly 
215 220 225 

agg aac aag cgc ttc ctg aga aag cag cct ctg acc ttt gee etc cag 
Arg Asn Lys Arg Phe Leu Arg Lys Gin Pro Leu Thr Phe Ala Leu Gin 
230 " 235 240 

etc cat gat ccc agt ggc tat ttg get ggg get gac ctt tec tac acc 
Leu His Asp Pro Ser Gly Tyr Leu Ala Gly Ala Asp Leu Ser Tyr Thr 
245 250 255 

tgg gac ttt ggt gac agt aca ggg acc ctg ate tct egg gca etc acg 
Trp Asp Phe Gly Asp Ser Thr Gly Thr Leu He Ser Arg Ala Leu Thr 
260 ' 265 270 275 

gtc act cac act tac eta gag tct ggc cca gtc act gca cag gtg gtg 
Val Thr His Thr Tyr Leu Glu Ser Gly Pro Val Thr Ala Gin Val Val 
280 285 290 

ctg cag get gee att cct etc acc tec tgt ggc tec tct cca gtt cca 
Leu Gin Ala Ala He Pro Leu Thr Ser Cys Gly Ser Ser Pro Val Pro 
295 300 305 



4782 



4830 



4878 



4926 



4974 



5022 



ggc act aca gat agg cat gtg aca act gca gag get cct gga acc aca 
Gly Thr Thr Asp Arg His Val Thr Thr Ala Glu Ala Pro Gly Thr Thr . 
310 315 320 

get ggc caa gtg cct act aca gaa gtc atg ggc acc aca cct ggc cag 
Ala Gly Gin Val Pro Thr Thr Glu Val Met Gly Thr Thr Pro Gly Gin 
325 330 335 

gtg cca act gca gag gec cct ggc acc aca gtt ggg tgg gtg cca acc 
Val Pro Thr Ala Glu Ala Pro Gly Thr Thr Val Gly Trp Val Pro Thr 
340 345 350 355 

aca gag gat gta ggt acc aca cct gag cag gtg gca acc tec aaa gtc 
Thr Glu Asp Val Gly Thr Thr Pro Glu Gin Val Ala Thr Ser Lys Val 
360 365 370 

tta agt aca aca cca gtg gag atg cca act gca aaa get aca ggt agg 
Leu Ser Thr Thr Pro Val Glu Met Pro Thr Ala Lys Ala Thr Gly Arg 
375 380 385 

aca cct gaa gtg tea act aca gag ccc tct gga acc aca gtt aca cag 
Thr Pro Glu Val Ser Thr Thr Glu Pro Ser Gly Thr Thr Val Thr Gin 
390 395 400 

gga aca act cca gag ctg gtg gag acc aca get gga gag gtg tec act 
Gly Thr Thr Pro Glu Leu Val Glu Thr Thr Ala Gly Glu Val Ser Thr 
405 410 415 

cct gag cct gcg ggt tea aat act age tea ttc atg cct aca gaa ggt 
Pro Glu Pro Ala Gly Ser Asn Thr Ser Ser Phe Met Pro Thr Glu Gly 
420 425 430 435 

act gca g gtaagggggc caccatgaat gagttcatag aggtggggca tttgtcacag 
Thr Ala 



5070 



5118 



5166 



5214 



5262 



5310 



5358 



5406 



5463 



ctctgaagac 
tggagtcccc 
gaatagatcc 
tctctcttcc 
tcatgtctga 
attctccagg 
cccagggatt 
atgtgatcat 
ttctgacacc 
gtaggaatac 
gtctgaccca 
tgactctaac 
aatgagagtt 
tggaaaaatg 



ctgaaagaat 
tcagaat ctt 
agagttcagg 
tgaagagaag 
ctctttgtga 
caagaacact 
aaacccgaat 
tagataatac 
acttcccacc 
taaaaaggga 
ggacctggca 
cctgtgactc 
tccagct ctt 
cttgttgggc 



tgetcaggae 
cactggtttt 
aaaccagggt 
ttcaggaagc 
cctcatggac 
ggagtgggtg 
tggcaggtgg 
ttatacctca 
cctggattcc 
gaagtgagat 
cagtgtaggg 
tggggcagtc 
gtctgattct 
ctgttttcag 



ccagatgtta 
aaaaccccct 
cttctcctag 
agtgtgtgat 
tatggcccac 
gccatttcct 
attctttacc 
ttttctgatt 
catcccaaag 
agtgacacta 
tgtgataaac 
atttctcttg 
aagcctggat 
gttagtcatt 



ctcaatcctt 
aagtccctct 
gecaggggta 
catttggtgg 
caggctcctc 
tctccagggg 
cgagccacct 
aagtgtaaac 
taggtttacc 
tgacttaaca 
atttgggatg 
ggectttett 
ccagtagctc 
tgctttttga 



agcttagcag 
taatggcaca 
gagagcttat 
tggtgctcag 
tgtccataga 
attttccctg 
agaaagtccc 
acagaaatct 
tggaattgtg 
catgtcaaat 
tctaaaattc 
tatcttaaaa 
tgactctacc 
ctttgcctct 



ttaatcctct cctccag gc tec ctg agt ccc ctg ccg gat gac act gee 

Gly Ser Leu Ser Pro Leu Pro Asp Asp, Thr Ala 
440 445 



5523 
5583 
5643 
5703 
5763 
5823 
5883 
5943 
6003 
6063 
6123 
6183 
6243 
6303 

6352 



acc tta gtc ctg gag aag cgc caa gee ccc ctg gat tgt gtt ctg tat 
Thr Leu Val Leu Glu Lys Arg Gin Ala Pro Leu Asp Cys Val Leu Tyr 
450 455 460 



6400 
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cgc tat ggc tec ttt tec etc ace ctg gac att gtc c gtgagtcttg 
Arg Tyr Gly Ser Phe Ser Leu Thr Leu Asp lie Val 
465 ' 470 475 



6447 



cctacattgt ccgtaagctg gtggagggag gcgtgtgctg cttagggttg cccagtggaa 
gcacaccttg gaaggaatta ctcacctgga caaggagaat acccagatcc caggggtttc 
atatgaaggc agaatgggat tagggaggca gcccgaggac cttcctggcc atgggccttg 

ggggaggata agtagaggag tctcagactt aaaaaaatct tgcaactttg cag ag 
- - Gin 



6507 
6567 
6627 

6682 



ggt att gag agt get gag ate eta cag get gtg tea tec agt gaa gga 
Gly He Glu Ser Ala Glu He Leu Gin Ala Val Ser Ser Ser Glu Gly 
480 485 490 

gat gca ttt gag ctg act gtg tct tgc caa ggc gg gtgagtgtcc 
Asp Ala Phe Glu Leu Thr Val Ser Cys Gin Gly Gly 
495 500 

cacggttgcc ctgagaactc ctggggtgac tgctgtcctg ttctctggtg tctagtgtcc 

cttcccagat tccctgacgt aagctgacat ctctcccag g eta ccc aag gaa gee 

Leu Pro Lys Glu Ala 
510 



6730 

6775 

6835 
6890 



tgc atg gac ate tea teg cca ggg tgt cag ctg 
Cys Met Asp He Ser Ser Pro Gly Cys Gin Leu 
515 520 

tgt cag cct gtg ccc ccc age cca gee tgc cag 
Cys Gin Pro Val Pro Pro Ser Pro Ala Cys Gin 
530 535 

gta ctg aag ggt ggc tea ggg acc tac tgc etc 
Val Leu Lys Gly Gly Ser Gly Thr Tyr Cys Leu 
545 " 550 

gat gee aat age ctg gcg atg gtc age acc bag 
Asp Ala Asn Ser Leu Ala Met Val Ser Thr Gin 
560 565 

gtaggtagtt ggacaagagg taggatgaag acaeggggag 

gaggaagcag acactgaatg cagccgtatc tgggattcca 



cct gee cag egg ctg 6938 
Pro Ala Gin Arg Leu 
525 

ctg gtt ttg cac cag 6986 
Leu Val Leu His Gin 
540 

aat gtg tct ttg get 7034 
Asn Val Ser Leu Ala 
555 

ctt gtc atg cct g 7080 

Leu Val Met Pro 

570 

atggtagagg ttacctacta 7140 

cccatag gg caa gaa 7195 
Gly Gin Glu 
57 5 



gca ggc etc agg cag get cct ctg ttc gtg ggc ate ttg ctg gtg eta 
Ala Gly Leu Arg Gin Ala Pro Leu Phe Val Gly He Leu Leu Val Leu 
580 585 590 

aca get ttg ttg ctt gca tct ctg ata tac ag gtgagatccc cgccatcctg 
Thr Ala Leu Leu Leu Ala Ser Leu He Tyr Arg 
595 600 

ctcccactcc tttacccctt attaccacca ccactcttcc tcatgggaag aagaaaccac 
caaccccttt gggaaagtgt agagtccaag aaagagecca gacttggaag ttcaacaggt 
etaggctgea gtcttgctgg tgggaccctg gggaagtcca ttaacccttc tgagccactg 
aaaagtagga aacataatac ctgtcctgtg gggctgtttt cagggctcta gacaatgtga 
gtaaaacacc tggttctgaa acaaaagtgg aataaatgat gatctcaatg actgttgtta 



7243 



7295 



7355 
7415 
7475 
7535 
7595 
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t'gaataatat caacagtgga gaagaactca gtgaactgag ttctccacct gccagaaagg 7655 

caaatcccta ggcctggagg gctgaggtcc tcaaagcagg gaagcctgta gggtgagagg 7715 

gaaatggtca gagcttacca taaacataag agaggataaa ccctgttggt gagaagagga 7775 

gggagccagg atcaagacca agtcaacctg ggttatggtt tagtcttttt tttttagaga 7835 

agcacaaaga ggttgccatt gaccaccact aaccagtatc cctgcttttc tcccaatatc 7895 

ag g cga aga ctt atg aag caa ggc tea gca gtc ccc ctt ccc cag ctg 7943 
Arg Arg Leu Met Lys Gin Gly Ser Ala Val Pro Leu Pro Gin Leu 
605 610 615 

cca cac ggt aga acc cag tgg eta cgt ctg ccc tgg gtc ttc cgc tct 7991 
Pro His Gly Arg Thr Gin Trp Leu Arg Leu Pro Trp Val Phe Arg Ser 
620 625 630 

tgc ccc att ggt gag age aaa ccc etc etc agt gga cag cag gtc 8036 
Cys Pro lie Gly Glu Ser Lys Pro Leu Leu Ser Gly Gin Gin Val 
635. 640 645 

tgagtgctct tatgtgaagt catgatttac ccaggtggac ageaaggect gtcttttctc 8096 
tggtcttccc tcagagacta ccattgcctg aaataaagac tcagaacttg 8146 

<210> 2 

<211> 649 

<212> PRT 

<213> Bos taurus 

<400> 2 

Met Asp Leu Val Leu Arg Lys Tyr Leu Leu His Val Ala Leu Met Gly 
15 10 15 

Val Leu Leu Ala Val Gly Thr Thr Glu Gly Pro Arg Asp Arg Asp Trp 
20 25 " 30 

Leu Gly Val Ser Arg Gin Leu Arg lie Lys Ala Trp Asn Arg Gin Leu 
35 40 45 

Tyr Pro Glu Trp Thr Glu Ser Gin Gly Pro Asp Cys Trp Arg Gly Gly 
50 55 60 

His lie Ser Leu Lys Val Ser Asn Asp Gly Pro Thr Leu lie Gly Ala 
65 70 ' 75 80 

Asn Ala Ser Phe Ser lie Ala Leu His Phe Pro Lys Ser Gin Lys Val 
85 90 "* 95 

Leu Pro Asp Gly Gin Val lie Trp Ala Asn Asn Thr lie lie Asn Gly 
100 *■ 105 110 

Ser Gin Val Trp Gly Gly Gin Leu Val Tyr Pro Gin Glu Pro Asp Asp 
115 120 125 

Thr Cys lie Phe Pro Asp Gly Glu Pro Cys Pro Ser Gly Pro Leu Ser 
130 135 140 

Gin Lys Arg Cys Phe Val Tyr Val Trp Lys Thr Trp Asp Gin Tyr Trp 
145 150 ~ 155 160 

Gin Val Leu Gly Gly Pro Val Ser -Gly Leu Ser lie Gly Thr Asp Lys 
165 170 175 
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Ala Met Leu Gly 
180 

Gly Ser Gin Ser 
195 

lie Thr Asp Gin 
210 

Leu Asp Gly Arg 
225 

Ala Leu Gin Leu 



Ser Tyr Thr Trp 
2 60 

Ala Leu Thr Val 
275 

Gin Val Val Leu 

2 90 . 

Pro Val Pro Gly 
305 

Gly Thr Thr Ala 



Pro Gly Gin Val 
340 

Val Pro Thr Thr 
355 

Ser Lys Val Leu 
370 

Thr Gly Arg Thr 
385 

Val Thr Gin Gly 



Val Ser Thr Pro 
420 

Thr Glu Gly Thr 
435 

Thr Leu Val Leu 
450 

Arg Tyr Gly Ser 
465 

Ser Ala Glu lie 



Thr Tyr Asn Met 



Tyr Val Pro Leu 
200 

Val Pro Phe Ser 
215 

Asn Lys Arg Phe 
230 

His Asp Pro Ser 
245 

Asp Phe Gly Asp 



Thr His Thr Tyr 
280 

Gin Ala Ala He 
295 

Thr Thr Asp Arg 
310 

Gly Gin Val Pro 
325 

Pro Thr Ala Glu 



Glu Asp Val Gly 
360 

Ser Thr Thr Pro 
375 

Pro Glu Val Ser 
390 

Thr Thr Pro Glu 
405 

Glu Pro Ala Gly 



Ala Gly Ser Leu 
440 

Glu Lys Arg Gin 
455 

Phe Ser Leu Thr 
470 

Leu Gin Ala Val 
485 



Glu Val Thr Val 
185 

Ala His Ser Ser 



Val Ser Val Ser 
220 

Leu Arg Lys Gin 
235 

Gly Tyr Leu Ala 
250 

Ser Thr Gly Thr 
265 

Leu Glu Ser Gly 



Pro Leu Thr Ser 
300 

His Val Thr Thr 
315 

Thr Thr Glu Val 
330 

Ala Pro Gly Thr 
345 

Thr Thr Pro Glu 



Val Glu Met Pro 
380 

Thr Thr Glu Pro 
395 

Leu Val Glu Thr 

' 410 

Ser Asn Thr Ser 
425 

Ser Pro Leu Pro 



Ala Pro Leu Asp 
460 

Leu Asp He Val 
475 

Ser Ser Ser Glu 
490 



Tyr His Arg Arg 
190 

Ser Ala Phe Thr 
205 

Gin Leu Gin Ala 



Pro Leu Thr Phe 
240 

Gly Ala Asp Leu 
255 

Leu He Ser Arg 
270 

Pro Val Thr Ala 
285 

Cys Gly Ser Ser 



Ala Glu Ala Pro 
320 

Met Gly Thr Thr 
335 

Thr Val Gly Trp 
350 

Gin Val Ala Thr 
365 

Thr Ala Lys Ala 



Ser Gly Thr Thr 
400 

Thr Ala Gly Glu 
415 

Ser Phe Met Pro 
430 

Asp Asp Thr Ala 
445 

Cys Val Leu Tyr 



Gin Gly He Glu 
480 

Gly Asp Ala Phe 
495 
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Glu Leu Thr Val 
500 

Asp lie Ser Ser 
515 

Pro Val Pro Pro 
530 

Lys Gly Gly Ser 
545 

Asn Ser Leu Ala 



Ala Gly Leu Arg 
580 

Thr Ala Leu Leu 
595 

Gin Gly Ser Ala 
610 

Trp Leu Arg Leu 
625 



Ser Cys Gin Gly 



Pro Gly Cys Gin 
'520 

Ser Pro Ala Cys 
535 

Gly Thr Tyr Cys 
550 

Met Val Ser Thr 
565 

Gin Ala Pro Leu 



Leu Ala Ser Leu 
600 

Val Pro Leu Pro 
615 

Pro Trp Val Phe 
630 



Gly Leu Pro Lys 
505 

Leu Pro Ala Gin 



Gin Leu Val Leu 
540 

Leu Asn Val Ser 
555 

Gin Leu Val Met 
570 

Phe Val Gly He 
585 

He Tyr Arg Arg 



Gin Leu Pro His 
620 

Arg Ser Cys Pro 
635 



Glu Ala Cys Met 
510 • 

Arg Leu Cys Gin 
525 

His Gin Val Leu 



Leu Ala Asp Ala 
560 

Pro Gly Gin Glu 
575 

Leu Leu Val Leu 
590 

Arg Leu Met Lys 
605 

Gly Arg Thr Gin 



He Gly Glu Ser 
640 



Lys Pro Leu Leu Ser Gly Gin Gin Val 
645 



<210> 
<211> 
<212> 
<213> 



3 

8146 
DNA 

Bos taurus 



<220> 
<221> 
<222> 
<223> 



CDS 

(30) . . (105) 



<220> 

<221> CDS 

<222> (2326) . . (2436) 
<223> 



<220> 

<221> CDS 

<222> (2582) . . (2728) 
<223> 



<220> 

<221> CDS 

<222> (3804) . . (3938) 
<223> 

<220> 

<221> CDS 

<222> (4315) . . (4476) 
<223> 



10 



<220> ' 
<221> CDS 

<222> (4733) . . (5413) 
<223> 

<220> 

<221> CDS 

<222> (6321) . . (6437) 
<223> 

<220> 

<221> CDS 

<222> (6681) . . (6765) 
<223> 

<220> 

<221> CDS 

<222> (6875) . . (7080) 
<223> 

<220> 

<221> CDS 

<222> (7188) . . (7275) 
<223> 

<220> 

<221> CDS 

<222> (7898) . . (8036) 
<223> 

<400> 3 

ggtctttggt tgctggaagg aagaacagg atg gat ctg gtg ctg aga aaa tac' 53 

Met Asp Leu Val Leu Arg Lys Tyr 
1 5 

ctt etc cat gtg get ctg atg ggt gtt ctt ctg get gta agg ace aca 101 
Leu Leu His Val Ala Leu Met Gly Val Leu Leu Ala Val Arg Thr Thr 
10 15 20 

gaa g gtgagtgtgg gatgttggac atgaacaagt gtgaatttgg ggttgcacac 155 
Glu 
25 

ctgctctggt ttttctctcc ctaaaatgga agatatcagt 
cccatttgat ttagtgagga catgggcaac tgagctccct 
gcatgtgtgt tcaggcactt gggactgaac ctgaaaacaa 
gagagaacag tatgtctccg tggccctaat tttgagatgc 
atgggtgcca aggtagtaaa atgagtggaa actcatttag 
gatagggtat ttaggagata gagaaagata ggagatagga 
gtattggata gaagggtaat gaggcacctc atcccctctt 
acagcccagg cttttgttct ggggctggaa gagacaggca 
cacatgaaag ggctctgggg gattggggee tegtgacagg 
gatggtgaga gggtctggaa tgtcccgtgc tgctctgagg 
aaagaatggg gcatcttatg attctcttgt tcttgtggtg 
ctagatcctc ccccaagaga atcaaccagg tttctggtac 
atagtctgtg atgtgcagaa atatctacat tgtaccccag 
ctggtctcac agacttcttg gaacttctcc ttgatctgac 
tttcaagtct tattctttta ctatgttcgt tattgtattc 
gtgtccaccc aaggctctta atatgttgtg cttacttttt 
ataagaagac atttttatat agttcatgaa attttgeatg 
tttagtgtga attaacattg tgtttattta agaaaaaaaa 



agtgcttcag gtgtctccca 215 

ccccacatga agatttgggt 275 

ccccatctac ctggatgggt 335 

tctgaatagt gagctggaac 395 

gctttgtctc aggcacttgg 455 

gaaaggagaa agaggatgtg 515 

tgggatgggc atgggtgaac 575 

gaagggtctc agctgagcat 635 

ageaaggegg gtggggtggg 695 

agggaggatt gggagtggag 755 

aggtattcag tgggataatt 815 

atgttagaga tggagtgagg 875 

tgcccccttt ctctagatcc 935 

ttccctcatt catggtgtca 995 

tggaaatatc ctgttcatat 1055 

ggatccagat ttttaaaatc 1115 

gactgagttt gataattttg 1175 

atattttttt acagaaacct 1235 
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actgaatttg tagggtttta aaataacatg atgtctggga tttgcttttg aatgcttcag 1295 

ccaaaaaaca aacgaacaac aaaaataaag gatagataaa gcaaatgtga caaaatgctg 1355 

atagttgttg gaccttgggg agacacatgc agagccatca catcactttt tttcagacat 1415 

ctttcttggt cagttataat cattttgttt gtccccactc ccaatttcta cttgcctcta 1475 

gtccatcctc ctcactgctt gccaaagtga tccttctaaa acacaaatct gatcatattc 1535 

aaaaagcttt tgaagggtaa gttttatggt atatgccata tatcagtaca acaaacaaaa 1595 

tcgtctgagg tgccgttgcc tacaggataa agtccaaact cctttgcctg gcactccaag 1655 

cccccactct atcttcttgg cctcatctct catgatgtac atcagccaca ttgctagtgt 1715 

ctgctcatgg ccttctgcct agaatgcttt atgccccagc caactattta ctgtcttctt 1775 

cagtcgacca gagtgcaatt tacctgttta aaatctatca ttttgttata cattgtgcat 1835 

gtctattatg gctcatatta agcaatgcct tggattatag taatttatgt atatgtctat 1895 

ttcatatact ttaacctgaa ccccttcaga accatttctt tttcatttct taagttcttt 1955 

gcacctagcc cagtgcctgg tacgtcgtgg gtattcagta gattaaaatg cactttaagg 2015 

aacttccctt gttgtccatc aagtggctaa ggctctgtgc tcccaatgca ggggaccagg 2075 

gttcaatctc aggtcaggga actagatccc acaggtcaca actaagagtt tgcaagccac 2135 

aactacctga cctcacatgc cacaactaat cgaagatccc tcgtgctgca actaagtcct 2195 

agtgcagtta aatatatttt tttaatgcac tttgaatgtg agaatgaatg atgtgtcaca • 2255 

gacactgttg tcccctgaga agggagtgag taatgatttg agggccctca tagtatatct 2315 

tcctttttag ga ccc aga gac agg gac tgg ctt ggt gtc tea agg cag 2363 
Gly Pro Arg Asp Arg Asp Trp Leu Gly Val Ser Arg Gin 
30 35 

etc aga att aaa gca tgg aac aga cag ctg tat cca gag tgg aca gaa 2411 
Leu Arg lie Lys Ala Trp Asn Arg Gin Leu Tyr Pro Glu Trp Thr Glu 
40 45 50 

age cag ggg cct gac tgc tgg aga g gtaggaactt ggcaatttcc 2456 
Ser Gin Gly Pro Asp Cys Trp Arg 
55 60 

agggaggata tggtggaaat gggtggggag gggaacgggg ttgaatgtac ttaggaagat 2516 

agggaaggaa aaggcataca gggaggagaa gecaaggage taattaatgc agctgccctt 2576 

ttcag gt ggc cac ata tec ctg aag gtc age aat gat ggg cct aca ctg 2625 
Gly Gly His lie Ser Leu Lys Val Ser Asn Asp Gly Pro Thr Leu 
65 70 75 

att ggg gca aat get tec ttc tct att gee ttg cac ttt cct aaa age 2673 
lie Gly Ala Asn Ala Ser Phe Ser lie Ala Leu His Phe Pro Lys Ser 
80 85 90 

caa aag gtg ctg cca gat ggg cag gtc ate tgg gee aac aac ace ate 2721 
Gin Lys Val Leu Pro Asp Gly Gin Val lie Trp Ala Asn Asn Thr lie 
95 100 105 

ate aat g gtgagtacct ctccgcctcc ttcccaaggt ccagaatccc tggtatcccc 2778 

lie Asn 

110 

aatgagctca aggaatcctc ctcctctttt tttttttttt tttttacaaa ttatatatgt 2838 

aacacatatt cactgeagaa aaattagaaa acacagataa accaaaaaga aaaaaaatta 2898 

tagttcccca aatggggcac agaagaccca gtggacatag aagttggata gacttggatt 2958 

taaactggtt accagtatgt gaccctggae aagtcactga attgttttgt tcttccattc • 3018 

ccttatctat agaatgggga tgataacact ttaaaaggtt cttgtaagga ttaaaatgtg 3078 

ataatatata aagattttag cataatgect gccctgtgct gtgcttagta ccttagttta 3138 

gaegctttge aaccccatgg actgtagccc accaggctcc tctgtccatg tggattctgc 3198 

aggcaagaat actggagtgg gtcaccatgc actcctccag gggatcttcc caactcaggg 3258 

atcgaaccca ggtcctagcc tacagtatta attgatgetg ttatttttac ttttatccca 3318 

ctagctagag cacatcatcc tagacatttt gatacatggc ctaccaattt gtgtccagtg 3378 

taagaatata catgtgtgtg ctcagtggct cagtcgtgtc tgactctttg caaccccatg 3438 
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gactgtagcc 
ggttgccatt 
gtttcctgca 
tatacacata 
caaggagaat 
ttaaaggttt 



cgcgaaagct 
tcttcctcca 
ttggcaggtg 
aatcttttat 
gtattttggt 
tggtgtacag 



cctctgccca 
ggggatcttt 
tattctttac 
agtttccatt 
agctaggcag 
tgaggaatgc 



tgggattgcc 
caacacaggg 
cactgagcca 
ctcccttcta 
tattcctgga 
cagggattga 



cagccaagaa 
attgaatcct 
cctgggaaac 
ccactccaaa 
gcccctctct 
gggagacttg 



tactggagca 
tgtctcctgt 
cccttaagta 
taggttatac 
gggagtcatg 
ctgtcttctt 



3498 
3558 
3618 
3678 
3738 
3798 



ttcag gg age cag gtg tgg gga gga cag ctg gta tat ccc caa gaa cct 
Gly Ser Gin Val Trp Gly Gly Gin Leu Val Tyr Pro Gin Glu Pro 
115 ~ 120 125 



3847 



gat gat acc tgc ate ttc ccc gat ggg gag ccc tgc cct tct ggc cct 
Asp Asp Thr Cys lie Phe Pro Asp Gly Glu Pro Cys Pro Ser Gly Pro 
130 135 " 140 



3895 



eta tct cag aaa aga tgc ttt gtt tat gtc tgg aag acc tgg g 
Leu Ser Gin Lys Arg Cys Phe Val Tyr Val Trp Lys Thr Trp 
145 150 155 



3938 



gtaagagttt 
cccctttctt 
tgactccttc 
gctccaatta 
atgeaagett 
ggttccatct 



cccttctctg 
ttggtctcat 
ctcttccaca 
tagtcccatc 
aaactctctg 
ctaaccctgc 



gectgtcatt 
ccttaaattc 
gcacctagtc 
ccatggaccc 
aaataaccat 
cccagtctcc 



cacacttaaa 
tgtgagtttc 
aactctatta 
tctcataagg 
ccttgataca 
tttgaccagt 



ttcacttctt 
cctaatcttc 
tacttctttc 
acttttttcc 
tctcctgacc 
aacccccttc 



cctacctgat 
acttccccca 
tgggagcect 
tgcccaacat 
ttccttctct 
cctactcttc 



3998 
4058 
4118 
4178 
4238 
4298 



tttccaaaaa cctca 



gac caa tac tgg caa gtt ctg ggg ggc cca gtg tct 
Asp Gin Tyr Trp Gin Val Leu Gly Gly Pro Val Ser 
160 165 



4349 



gga ctg age ate ggg aca gac aag gca atg ctg ggc aca tat aac atg 
Gly Leu Ser lie Gly Thr Asp Lys Ala Met Leu Gly Thr Tyr Asn Met 
170 175 180 



4397 



gaa gtg act gtc tac cac cgc egg ggg tec cag age tat gtg ccc etc 
Glu Val Thr Val Tyr His Arg Arg Gly Ser Gin Ser Tyr Val Pro Leu 
185 190 195 200 



4445 



get cac tec agt tea gee ttc acc att act g gtaaggactg aggaggggac 
Ala His Ser Ser Ser Ala Phe Thr lie Thr 
205 210 



4496 



aaggccagtt gcagggcagg agaaggtggg gaggctgggc tggacaggaa aggggaaaga 4556 

ggaaatggtg tgtaacctta caggggcaga accaggaaga tgtgggcaga gggatgtggg 4 616 

gettggagee cgtgaagggc caggcagctt gggttggttg aaaaatatgg ctgtgaaaga 4 676 

agaagctgac agaaagaaga acttatggtt ctcactttct ctgactccaa tccca gac 4734 

Asp 



cag gtg ccc ttc tct gtg agt gtg tct cag ctg cag gee ttg gat gga 4782 
Gin Val Pro Phe Ser Val Ser Val Ser Gin Leu Gin Ala Leu Asp Gly 
215 220 225 

agg aac aag cgc ttc ctg aga aag cag cct ctg acc ttt gee etc cag 4830 
Arg Asn Lys Arg Phe Leu Arg Lys Gin Pro Leu Thr Phe Ala Leu Gin 
230 235 240 

etc cat gat ccc agt ggc tat ttg get ggg get gac ctt tec tac acc 4878 
Leu His Asp Pro Ser Gly Tyr Leu Ala Gly Ala Asp Leu Ser. Tyr Thr 
245 250 255 
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tgg gac ttt ggt gac agt aca ggg acc ctg ate tct egg gca etc acg 
Trp Asp Phe Gly Asp Ser Thr Gly Thr Leu lie Ser Arg Ala Leu Thr 
260 265 270 275 



4926 



gtc act cac act tac eta gag tct ggc cca gtc act gca cag gtg gtg 
Val Thr His Thr Tyr Leu Glu Ser Gly Pro Val Thr Ala Gin Val Val 
280 285 290 



4974 



ctg cag get gee att cct etc acc tec tgt ggc tec tct cca gtt cca 
Leu Gin Ala Ala lie Pro Leu Thr Ser Cys Gly Ser Ser Pro Val Pro 
295 300 305 



5022 



ggc act aca gat agg cat gtg aca act gca gag get cct gga acc aca 
Gly Thr Thr Asp Arg His Val Thr Thr Ala Glu Ala Pro Gly Thr Thr 
310 ' 315 320 



5070 



get ggc caa gtg cct act aca gaa gtc atg ggc acc aca cct ggc cag 
Ala Gly Gin Val Pro Thr Thr Glu Val Met Gly Thr Thr Pro Gly Gin 
325 330 335 



5118 



gtg cca act gca gag gee cct ggc acc aca gtt ggg tgg gtg cca acc 

Val Pro Thr Ala Glu Ala Pro Gly Thr Thr Val Gly Trp Val Pro Thr 

340 345 350 355 

aca gag gat gta ggt acc aca cct gag cag gtg gca acc tec aaa gtc 

Thr Glu Asp Val Gly Thr Thr Pro Glu Gin Val Ala Thr Ser Lys Val 

360 365 370 



5166 



5214 



tta agt aca aca cca gtg gag atg cca act gca aaa get aca ggt agg 
Leu Ser Thr Thr Pro Val Glu Met Pro Thr Ala Lys Ala Thr Gly Arg 
375 380 385 



5262 



aca cct gaa gtg tea act aca gag ccc tct gga acc aca gtt aca cag 
Thr Pro Glu Val Ser Thr Thr Glu Pro Ser Gly Thr Thr Val Thr Gin 
390 395 400 



5310 



gga aca act cca gag ctg gtg gag acc aca get gga gag gtg tec act 
Gly Thr Thr Pro Glu Leu Val Glu Thr Thr Ala Gly Glu Val Ser Thr 
405 410 415 



5358 



cct gag cct gcg ggt tea aat act age tea ttc atg cct aca gaa ggt 
Pro Glu Pro Ala Gly Ser Asn Thr Ser Ser Phe Met Pro Thr Glu Gly 
420 425 430 435 



5406 



act gca g- gtaagggggc caccatgaat gagttcatag aggtggggca tttgtcacag 
Thr Ala 



5463 



ctctgaagac 
tggagtcccc 
gaatagatcc 
tctctcttcc 
tcatgtctga 
attctccagg 
cccagggatt 
atgtgatcat 
ttctgacacc 
gtaggaatac 
gtctgaccca 
tgactctaac 



ctgaaagaat 
tcagaatctt 
agagtt cagg 
tgaagagaag 
ctctttgtga 
caagaacact 
aaacccgaat 
tagataatac 
acttcccacc 
taaaaaggga 
ggacctggca 
cctgtgactc 



tgetcaggae 
cactggtttt 
aaaccagggt 
ttcaggaagc 
cctcatggac 
ggagtgggtg 
tggcaggtgg 
ttatacctca 
cctggattcc 
gaagtgagat 
cagtgtaggg 
tggggcagtc 



ccagatgtta 
aaaaccccct 
cttctcctag 
agtgtgtgat 
tatggcccac 
gccatttcct 
attctttacc 
ttttctgatt 
catcccaaag 
agtgacacta 
tgtgataaac 
atttctcttg 



ctcaatcctt 
aagtccctct 
gecaggggta 
catttggtgg 
caggctcctc 
tctccagggg 
cgagccacct 
aagtgtaaac 
taggtttacc 
tgacttaaca 
atttgggatg 
ggectttett 



agcttagcag 
taatggcaca 
gagagcttat 
tggtgctcag 
tgtccataga 
attttccctg 
agaaagtccc 
acagaaatct 
tggaattgtg 
catgtcaaat 
tctaaaattc 
tatcttaaaa 



5523 
5583 
5643 
5703 
5763 
5823 
5883 
5943 
6003 
6063 
6123 
6183 
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aatgagagtt tccagctctt gtctgattct aagcctggat ccagtagctc tgactctacc 6243 
tggaaaaatg cttgttgggc ctgttttcag gttagtcatt tgctttttga ctttgcctct 6303 

ttaatcctct cctccag gc tec ctg agt ccc ctg ccg gat gac act gec 6352 

Gly Ser Leu Ser Pro Leu Pro Asp Asp Thr Ala 
440 445 



acc tta gtc ctg gag aag cgc caa gec ccc ctg gat tgt gtt ctg tat 
Thr Leu Val Leu Glu Lys Arg Gin Ala Pro Leu Asp Cys Val Leu Tyr 
450 455 460 



6400 



cgc tat ggc tec ttt tec etc acc ctg gac att gtc c gtgagtcttg 
Arg Tyr Gly Ser Phe Ser Leu Thr Leu Asp lie Val 
465 470 475 



6447 



cctacattgt ccgtaagctg gtggagggag gcgtgtgctg cttagggttg cccagtggaa 6507 
gcacaccttg gaaggaatta ctcacctgga caaggagaat acccagatcc caggggtttc 6567 
atatgaaggc agaatgggat tagggaggca gcccgaggac cttcctggcc atgggccttg 6627 



ggggaggata agtagaggag tctcagactt aaaaaaatct tgcaactttg cag ag 

Gin 



6682 



ggt att gag agt get gag ate eta' cag get gtg tea tec agt gaa gga 
Gly lie Glu Ser Ala Glu lie Leu Gin Ala Val Ser Ser Ser Glu Gly 
480 485 490 



6730 



gat gca ttt gag ctg act gtg tct tgc caa ggc gg gtgagtgtcc 
Asp Ala Phe Glu Leu Thr Val Ser Cys Gin Gly Gly 
495 500 



6775 



cacggttgcc ctgagaactc ctggggtgac tgctgtcctg ttctctggtg tctagtgtcc 6835 

cttcccagat tccctgacgt aagctgacat ctctcccag g eta ccc aag gaa gee 6890 

Leu Pro Lys Glu Ala 
510 



tgc atg gac ate tea teg cca ggg tgt cag ctg cct gee cag egg ctg 
Cys Met Asp lie Ser Ser Pro Gly Cys Gin Leu Pro Ala Gin Arg Leu 
515 520 525 



6938 



tgt cag cct gtg ccc ccc age cca gee tgc cag ctg gtt ttg cac cag 
Cys Gin Pro Val Pro Pro Ser Pro Ala Cys Gin Leu Val Leu His Gin 
530 535 540 



6986 



gta ctg aag ggt ggc tea ggg acc tac tgc etc aat gtg tct ttg get 
Val Leu Lys Gly Gly Ser Gly Thr Tyr Cys Leu Asn Val Ser Leu Ala 
545 550 555 



7034 



gat gec aat age ctg gcg atg gtc age acc cag ctt gtc atg cct g 
Asp Ala Asn Ser Leu Ala Met Val Ser Thr Gin Leu Val Met Pro 
560 565 570 



7080 



gtaggtagtt ggacaagagg taggatgaag acaeggggag atggtagagg ttacctacta 7140 

gaggaagcag acactgaatg cagccgtatc tgggattcca cccatag gg caa gaa 7195 

Gly Gin Glu 
575 
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gca ggc etc agg cag get cct ctg ttc gtg ggc ate ttg ctg gtg eta 
Ala Gly Leu Arg Gin Ala Pro Leu Phe Val Gly He Leu Leu Val Leu 
580 585 590 



7243 



aca get ttg ttg ctt gca tct ctg ata tac ag gtgagatccc cgccatcctg 
Thr Ala Leu Leu Leu Ala Ser Leu He Tyr Arg 
595 600 



7295 



ctcccactcc 
caaccccttt 
etaggctgea 
aaaagtagga 
gtaaaacacc 
tgaataatat 
caaatcccta 
gaaatggtca 
gggagecagg 
agcacaaaga 



tttacccctt 
gggaaagtgt 
gtcttgctgg 
aacataatac 
tggttctgaa 
caacagtgga 
ggcctggagg 
gagcttacca 
atcaagacca 
ggttgccatt 



attaccacca 
agagtccaag 
tgggaccctg 
ctgtcctgtg 
acaaaagtgg 
gaagaactca 
gctgaggtcc 
taaacataag 
agtcaacctg 
gaccaccact 



ccactcttcc 
aaagagecca 
gggaagtcca 
gggctgtttt 
aataaatgat 
gtgaactgag 
t caaagcagg 
agaggataaa 
ggttatggtt 
aaccagtatc 



tcatgggaag 
gacttggaag 
ttaacccttc 
cagggctcta 
gatctcaatg 
ttctccacct 
gaagcctgta 
ccctgttggt 
tagtcttttt 
cctgcttttc 



aagaaaccac 
ttcaacaggt 
tgagccactg 
gacaatgtga 
actgttgtta 
gecagaaagg 
gggtgagagg 
gagaagagga 
tttttagaga- 
tcccaatatc 



ag g cga aga ctt atg aag caa ggc tea gca gtc ccc ctt ccc cag ctg 
Arg Arg Leu Met Lys Gin Gly Ser Ala Val Pro Leu Pro Gin Leu 
605 610 615 



7355 
7415 
7475 
7535 
7595 
7655 
7715 
7775 
7835 
7895 

7943 



cca cac ggt aga acc cag tgg eta cgt ctg ccc tgg gtc ttc cgc tct 
Pro His Gly Arg Thr Gin Trp Leu Arg Leu Pro Trp Val Phe Arg Ser 
620 625 630 



7991 



tgc ccc att ggt gag age aaa ccc etc etc agt gga cag cag gtc 
Cys Pro He Gly Glu Ser Lys Pro Leu Leu Ser Gly Gin Gin Val 
635 640 645 

tgagtgctct tatgtgaagt catgatttac ccaggtggac ageaaggect gtcttttctc 
tggtcttccc tcagagacta ccattgcctg aaataaagac tcagaacttg 



8036 



8096 
8146 



<210> 4 

<211> 649 

<212> PRT 

<213> Bos taurus 



<400> 4 

Met Asp Leu Val Leu 
1 5 



Arg Lys Tyr Leu Leu His Val Ala Leu Met Gly 
10 15 



Val Leu Leu Ala Val 
20 



Arg Thr Thr Glu Gly Pro Arg Asp Arg Asp Trp 
25 30 



Leu Gly Val Ser Arg 
35 



Gin Leu Arg He Lys Ala Trp Asn Arg Gin Leu 
40 45 



Tyr Pro Glu Trp Thr 

50- 



Glu Ser Gin Gly Pro Asp Cys Trp Arg Gly Gly 
55 60 . 



His He Ser Leu Lys 
65 



Val Ser Asn Asp Gly Pro Thr Leu He Gly Ala 
70 75 80 



Asn Ala Ser Phe Ser 
85 



He Ala Leu His Phe Pro Lys Ser Gin Lys Val 
90 95 



Leu Pro Asp Gly Gin 
100 



Val He Trp Ala Asn Asn Thr lie lie Asn Gly 
105 110 



Ser Gin Val Trp 
115 

Thr Cys lie Phe 
130 

Gin Lys Arg Cys 
145 

Gin Val Leu Gly 



Ala Met Leu Gly 
180 

Gly Ser Gin Ser 
195 

lie Thr Asp Gin 
210 

Leu Asp Gly Arg 
225 

Ala Leu Gin Leu 



Ser Tyr Thr Trp 
260 

Ala Leu Thr Val 
275 

Gin Val Val Leu 
290 

Pro Val Pro Gly 
305 

Gly Thr Thr Ala 



Pro Gly Gin Val 
340 

Val Pro Thr Thr 
355 

Ser Lys Val Leu 
370 

Thr Gly Arg Thr 
385 

Val Thr Gin Gly 



Val Ser Thr Pro 
420 



Gly Gly Gin Leu 
120 

Pro Asp Gly Glu 
135 

Phe Val Tyr Val 
150 

Gly Pro Val Ser 
165 

Thr Tyr Asn Met 



Tyr Val Pro Leu 
200 

Val Pro Phe Ser 
215 

Asn Lys Arg Phe 
230 

His Asp Pro Ser 
245 

Asp Phe Gly Asp 



Thr His Thr Tyr 
280 

Gin Ala Ala He 
295 

Thr Thr Asp Arg 
310 

Gly Gin Val Pro 
325 

Pro Thr Ala Glu 



Glu Asp Val Gly 
360 

Ser Thr Thr Pro 
375 

Pro Glu Val Ser 
390 

Thr Thr Pro Glu 
4 05 

Glu Pro Ala Gly 
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Val Tyr Pro Gin 



Pro Cys Pro Ser 
140 

Trp Lys Thr Trp 
155 

Gly Leu Ser He 
170 

Glu Val Thr. Val 
185 

Ala His Ser Ser 



Val Ser Val Ser 
220 

Leu Arg Lys Gin 
235 

Gly Tyr Leu Ala 
250 

Ser Thr Gly Thr 
265 

Leu Glu Ser Gly 



Pro Leu Thr Ser 
300 

His Val Thr Thr 
315 

Thr Thr Glu Val 
330 

Ala Pro Gly Thr 
'345 

Thr Thr Pro Glu 



Val Glu Met Pro 
380 

Thr Thr Glu Pro 
395 

Leu Val Glu Thr 
410 

Ser Asn Thr Ser 
425 



Glu Pro Asp Asp 
125 

Gly Pro Leu Ser 



Asp Gin Tyr Trp 
160 

Gly Thr Asp Lys 
175 

Tyr His Arg Arg 
190 

Ser Ala Phe Thr 
205 

Gin Leu Gin Ala 



Pro Leu Thr Phe 
240 

Gly Ala Asp Leu 
255 

Leu He Ser Arg 
270 

Pro Val Thr Ala 
285 

Cys Gly Ser Ser 



Ala Glu Ala Pro 
320 

Met Gly Thr Thr 
335 

Thr Val Gly Trp 
350 

Gin Val Ala Thr 
365 

Thr Ala Lys Ala 



Ser Gly Thr Thr 
400 

Thr Ala Gly Glu 
415 

Ser Phe Met Pro 
430 
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Thr Glu Gly Thr Ala Gly Ser Leu Ser Pro Leu Pro Asp Asp Thr Ala 
435 440 445 

Thr Leu Val Leu Glu Lys Arg Gin Ala Pro Leu Asp Cys Val Leu Tyr 
450 455 460 

Arg Tyr Gly Ser Phe Ser Leu Thr Leu Asp lie Val Gin Gly lie Glu 
465 470 475 480 

Ser Ala Glu lie Leu Gin Ala Val Ser Ser Ser Glu Gly Asp Ala Phe 
485 490 " 495 

Glu Leu Thr Val Ser Cys Gin Gly Gly Leu Pro Lys Glu Ala Cys Met 
500 505 " 510 

Asp lie Ser Ser Pro Gly Cys Gin Leu Pro Ala Gin Arg Leu Cys Gin 
515 520 525 

Pro Val Pro Pro Ser Pro Ala Cys Gin Leu Val Leu His Gin Val Leu 
530 535 540 

Lys Gly Gly Ser Gly Thr Tyr Cys Leu Asn Val Ser Leu Ala Asp Ala 
545 550 555 . 560 

Asn Ser Leu Ala Met Val Ser Thr Gin Leu Val Met Pro Gly Gin Glu 
565 570 575 

Ala Gly Leu Arg Gin Ala Pro Leu Phe Val Gly lie Leu Leu Val Leu 
580 585 590 

Thr Ala Leu Leu Leu Ala Ser Leu lie Tyr Arg Arg Arg Leu Met Lys 
595 600 605 

Gin Gly Ser Ala Val Pro Leu Pro Gin Leu Pro His Gly Arg Thr Gin 
610 615 620 

Trp Leu Arg Leu Pro Trp Val Phe Arg Ser Cys Pro lie Gly Glu Ser 
625 630 635 640 

Lys Pro Leu Leu Ser Gly Gin Gin Val 
645 



<210> 5 

<211> 8143 

<212> DNA 

<213> Bos taurus 

<220> 

<22.1> CDS 

<222> (30) . .(102) 

<223> 

<220> 

<221> CDS 

<222> (2323) . . (2433) 
<223> 



<220> 
<221> 



CDS 
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<222> ' (2579) . . (2725) 
<223> 



<220> 

<221> CDS 

<222> (3801) . . (3935) 
<223> 



<220> 

<221> CDS 

<222> (4312) . . (4473)* 
<223> 



<220> 

<221> CDS 

<222> (4730) . . (5410) 
<223> 



<220> 

<221> CDS 

<222> (6318) . . (6434) 
<223> 

<220> 

<221> CDS 

<222> (6678) . . (6762) 
<223> 



<220> 

<221> CDS 

<222> (6872) . . (7077) 
<223> 



<220> 

<221> CDS 

<222> (7185) . . (7272) 
<223> 



<220> 

<221> CDS 

<222> (7895) . . (8033) 
<223> 



<400> 5 

ggtctttggt tgctggaagg aagaacagg atg gat ctg gtg ctg aga aaa tac 53 

Met Asp Leu Val Leu Arg Lys Tyr 
1 5 



ctt etc cat gtg get ctg atg ggt gtt ctg get gta ggg acc aca gaa g 102 
Leu Leu His Val Ala Leu Met Gly Val Leu Ala Val Gly Thr Thr Glu 
10 15 20 

gtgagtgtgg gatgttggac atgaacaagt gtgaatttgg ggttgcacac ctgctctggt 162 

ttttctctcc ctaaaatgga agatatcagt agtgcttcag gtgtctccca cccatttgat 222 

ttagtgagga catgggcaac tgagctccct ccccacatga agatttgggt gcatgtgtgt 282 

teaggcactt gggactgaac ctgaaaacaa ccccatctac ctggatgggt gagagaacag 342 

tatgtctccg tggccctaat tttgagatgc tctgaatagt gagctggaac atgggtgcca 402 

aggtagtaaa atgagtggaa actcatttag gctttgtctc aggcacttgg gatagggtat 462 

ttaggagata gagaaagata ggagatagga gaaaggagaa agaggatgtg gtattggata 522 

gaagggtaat gaggcacctc atcccctctt tgggatgggc atgggtgaac acagcccagg 582 

cttttgttct ggggctggaa gagacaggca gaagggtctc agctgagcat cacatgaaag 642 
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ggctct'gggg 
gggtctggaa 
gcatcttatg 
ccccaagaga 
atgtgcagaa 
agacttcttg 
tattctttta 
aaggctctta 
atttttatat 
attaacattg 
tagggtttta 
aacgaacaac 
gaccttgggg 
cagttataat 
ctcactgctt 
tgaagggtaa 
tgccgttgcc 
atcttcttgg 
ccttctgcct 
gagtgcaatt 
gctcatatta 
ttaacctgaa 
cagtgcctgg 
gttgtccatc 
aggtcaggga 
cctcacatgc 
aatatatttt 
tcccctgaga 



gattggggcc 
tgtcccgtgc 
attctcttgt 
atcaaccagg 
atatctacat 
gaacttctcc 
ctatgttcgt 
atatgttgtg 
agttcatgaa 
tgtttattta 
aaataacatg 
aaaaataaag 
agacacatgc 
cattttgttt 
gccaaagtga 
gttttatggt 
tacaggataa 
cctcatctct 
agaatgcttt 
tacctgttta 
agcaatgcct 
ccccttcaga 
tacgtcgtgg 
aagtggctaa 
actagatccc 
cacaactaat 
tttaatgcac 
agggagtgag 



tcgtgacagg 
tgctctgagg 
tcttgtggtg 
tttctggtac 
tgtaccccag 
ttgatctgac 
tattgtattc 
cttacttttt 
attttgcatg 
agaaaaaaaa 
atgtctggga 
gatagataaa 
agagccatca 
gtccccactc 
tccttctaaa 
atatgccata 
agtccaaact 
catgatgtac 
atgccccagc 
aaat'ctatca 
tggattatag 
accatttctt 
gtattcagta 
ggctctgtgc 
acaggtcaca 
cgaagatccc 
tttgaatgtg 
taatgatttg 



agcaaggcgg 

agggaggatt 

aggtattcag 

atgttagaga 

tgcccccttt 

ttccctcatt 

tggaaatatc 

ggatccagat 

gactgagttt 

atattttttt 

tttgcttttg 

gcaaatgtga 

catcactttt 

ccaatttcta 

acacaaat ct 

tatcagtaca 

cctttgcctg 

atcagccaca. 

caactattta 

ttttgttata 

taatttatgt 

tttcatttct 

gattaaaatg 

tcccaatgca 

actaagagtt 

tcgtgctgca 

agaatgaatg 

agggccctca 



gtggggtggg 
gggagtggag 
tgggataatt 
tggagtgagg 
ctctagatcc 
catggtgtca 
ctgttcatat 
ttttaaaatc 
gataattttg 
acagaaacct 
aatgcttcag 
caaaatgctg 
tttcagacat 
cttgcctcta 
gatcatattc 
acaaacaaaa 
gcactccaag 
ttgctagtgt 
ctgtcttctt 
cattgtgcat 
atatgtctat 
taagttcttt 
cactttaagg 
ggggaccagg 
tgcaagccac 
actaagtcct 
atgtgtcaca 
tagtatatct 



gatggtgaga 
aaagaatggg 
ctagatcctc 
atagtctgtg 
ctggtctcac 
tttcaagtct 
gtgtccaccc 
ataagaagac 
tttagtgtga 
actgaatttg 
ccaaaaaaca 
atagttgttg 
ctttcttggt 
gtccatcctc 
aaaaagcttt 
tcgtctgagg 
cccccactct 
ctgctcatgg 
cagtcgacca 
gtctattatg 
ttcatatact 
gcacctagcc 
aacttccctt 
gttcaatctc 
aactacctga 
agtgcagtta 
gacactgttg 
tcctttttag 



ga ccc aga _gac agg gac tgg ctt ggt gtc tea agg cag etc aga att 
Gly Pro Arg Asp Arg Asp Trp Leu Gly Val Ser Arg Gin Leu Arg lie 

30 " 35 4 0 



702 
762 
822 
882 
942 
1002 
1062 
1122 
1182 
1242 
1302 
1362 
1422 
1482 
1542 
1602 
1662 
1722 
1782 
1842 
1902 
1962 
2022 
2082 
2142 
2202 
2262 
2322 

2369 



aaa gca tgg aac aga cag ctg tat cca gag tgg aca gaa age cag ggg 
Lys Ala Trp Asn Arg Gin Leu Tyr Pro Glu Trp Thr Glu Ser Gin Gly 
45 50 55 



2417 



cct gac tgc tgg aga g gtaggaactt ggcaatttcc 
Pro Asp Cys Trp Arg 
60 



agggaggata tggtggaaat 2473 



gggtggggag gggaacgggg ttgaatgtac ttaggaagat agggaaggaa aaggcataca 2533 

gggaggagaa gecaaggage taattaatgc agctgccctt ttcag gt ggc cac ata 2589 

Gly Gly His lie 
65 



tec ctg aag gtc age aat gat ggg cct aca ctg 
Ser Leu Lys Val Ser Asn Asp Gly Pro Thr Leu 
70 75 



att ggg gca aat get 
lie Gly Ala Asn Ala 
80 



2637 



tec ttc tct att gee ttg cac ttt cct aaa age 
Ser Phe Ser lie Ala Leu His Phe Pro Lys Ser 
85 90 



caa aag gtg ctg cca 
Gin Lys Val Leu Pro 
95 



2685 



gat ggg cag gtc ate tgg gee aac aac ace ate 
Asp Gly Gin Val He Trp Ala Asn Asn Thr He 
100 105 



ate aat g gtgagtacct 
He Asn 
110 



2735 



ctccgcctcc ttcccaaggt ccagaatccc tggtatcccc aatgagctca aggaatcctc 
ctcctctttt tttttttttt tttttacaaa ttatatatgt aacacatatt cactgeagaa 



2795 
2855 
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aaattagaaa 
agaagaccca 
gaccctggac 
tgataacact 
cataatgcct 
actgtagccc 
gtcaccatgc 
tacagtatta 
tagacatttt 
ctcagtggct 
cctctgccca 
ggggatcttt 
tattctttac 
agtttccatt 
agctaggcag 



acacagataa 

gtggacatag 

aagtcactga 

ttaaaaggtt 

gccctgtgct 

accaggctcc 

actcctccag* 

attgatgctg 

gatacatggc 

cagtcgtgtc 

tgggattgcc 

caacacaggg 

cactgagcca 

ctcccttcta 

tattcctgga 



accaaaaaga 
aagttggata 
attgttttgt 
cttgtaagga 
gtgcttagta 
tctgtccatg 
gggatcttcc 
ttatttttac 
ctaccaattt 
tgactctttg 
cagccaagaa 
attgaatcct 
cctgggaaac 
ccactccaaa 
gcccctctct 



aaaaaaatta 
gacttggatt 
tcttccattc 
ttaaaatgtg 
ccttagttta 
tggatt ctgc 
caactcaggg 
ttttatccca 
gtgtccagtg 
caaccccatg 
tactggagca 
tgtctcctgt 
cccttaagta 
taggttatac 
gggagtcatg 



tagttcccca 
taaactggtt 
ccttatctat 
ataatatata 
gacgctttgc 
aggcaagaat 
atcgaaccca 
ctagctagag 
taagaatata 
gactgtagcc 
ggttgccatt 
gtttcctgca 
tatacacata 
caaggagaat 
ttaaaggttt 



aatggggcac 
accagtatgt 
agaatgggga 
aagattttag 
aaccccatgg 
actggagtgg 
ggtcctagcc 
cacatcatcc 
catgtgtgtg 
cgcgaaagct 
tcttcctcca 
ttggcaggtg 
aatcttttat 
gtattttggt 
tggtgtacag 



tgaggaatgc cagggattga gggagacttg ctgtcttctt ttcag gg age cag gtg 

Gly Ser Gin Val 



2915 
2975 
3035 
3095 
3155 
3215 
3275 
3335 
3395 
3455 
3515 
3575 
3635 
3695 
3755 

3811 



tgg gga gga cag ctg gta tat ccc caa gaa cct gat gat acc tgc ate 
Trp Gly Gly Gin Leu Val Tyr Pro Gin Glu Pro Asp Asp Thr Cys lie 
115 120 125 130 



3859 



ttc ccc gat ggg gag ccc tgc cct tct ggc cct eta tct cag aaa aga 
Phe Pro Asp Gly Glu Pro Cys Pro Ser Gly Pro Leu Ser Gin Lys Arg 
135 140 145 



3907 



tgc ttt gtt tat gtc tgg aag acc tgg g gtaagagttt cccttctctg 
Cys Phe Val Tyr Val Trp Lys Thr Trp 
150 155 



3955 



gectgtcatt cacacttaaa ttcacttctt cctacctgat cccctttctt ttggtctcat 4015 

ccttaaattc tgtgagtttc cctaatcttc acttccccca tgactccttc ctcttccaca 4075 

gcacctagtc aactctatta tacttctttc tgggagcect gctccaatta tagtcccatc 4135 

ccatggaccc tctcataagg acttttttcc tgcccaacat atgeaagett aaactctctg 4195 

aaataaccat ccttgataca tctcctgacc ttccttctct ggttccatct ctaaccctgc 4255 



cccagtctcc tttgaccagt aacccccttc cctactcttc tttccaaaaa cctcag ac 

Asp 



4313 



caa tac tgg caa gtt ctg ggg ggc cca gtg tct gga ctg age ate ggg 4361 
Gin Tyr Trp Gin Val Leu Gly Gly Pro Val Ser Gly Leu Ser lie Gly 
160 165 170 

aca gac aag gca atg ctg ggc aca tat aac atg gaa gtg act gtc tac 4409 
Thr Asp Lys Ala Met Leu Gly Thr Tyr Asn Met Glu Val Thr Val Tyr 
175 180 . 185 

cac cgc egg ggg tec cag age tat gtg ccc etc get cac tec agt tea 4457 
His Arg Arg Gly Ser Gin Ser Tyr Val Pro Leu Ala His Ser Ser Ser 
190 195 200 

gee ttc acc att act g gtaaggactg aggaggggac aaggccagtt gcagggcagg 4513 

Ala Phe Thr He Thr 

205 



agaaggtggg gaggctgggc tggacaggaa aggggaaaga ggaaatggtg tgtaacctta 
caggggcaga accaggaaga tgtgggcaga gggatgtggg gettggagee cgtgaagggc 
caggcagctt gggttggttg aaaaatatgg ctgtgaaaga agaagctgac agaaagaaga 



4573 
4633 
4693 
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acttatggtt ctcactttct ctgactccaa tcccag ac cag gtg ccc ttc tct 4746 

Asp Gin x Val Pro Phe Ser 

215 

gtg agt gtg tct cag ctg cag gcc ttg gat gga agg aac aag cgc ttc 4794 
Val Ser Val Ser Gin Leu Gin Ala Leu Asp Gly Arg-Asn Lys Arg Phe 
220 225 230 

ctg aga aag cag cct ctg acc ttt gcc etc cag etc cat gat ccc agt 4842 
Leu Arg Lys Gin Pro Leu Thr Phe Ala Leu Gin Leu His Asp Pro Ser 
235 240 245 

.ggc tat ttg get ggg get gac ctt tec tac acc tgg gac ttt ggt gac 4890 
Gly Tyr Leu Ala Gly Ala Asp Leu Ser Tyr Thr Trp Asp Phe Gly Asp 
250 255 260 

agt aca ggg acc ctg ate tct egg gca etc acg gtc act cac act tac 4 938 

Ser Thr Gly Thr Leu lie Ser Arg Ala Leu Thr Val Thr His Thr Tyr 
265 " 270 275 

eta gag tct ggc cca gtc act gca cag gtg gtg ctg cag get gcc att 4 986 

Leu Glu Ser Gly Pro Val Thr Ala Gin Val Val Leu Gin Ala Ala lie 
280 285 290 295 

cct etc acc tec tgt ggc tec tct cca gtt cca ggc act aca gat agg 5034 
Pro Leu Thr Ser Cys Gly Ser Ser Pro Val Pro Gly Thr Thr Asp Arg 
300 305 310 

cat gtg aca act gca gag get cct gga acc aca get ggc caa gtg cct 5082 
His Val Thr Thr Ala Glu Ala Pro Gly Thr Thr Ala Gly Gin Val Pro 
315 320 325 

act aca gaa gtc atg ggc acc aca cct ggc cag gtg cca act gca gag 5130 
Thr Thr Glu Val Met Gly Thr Thr Pro Gly Gin Val Pro Thr. Ala Glu 
330 335 340 

gcc cct ggc acc aca gtt ggg tgg gtg cca acc aca gag" gat gta ggt 5178 
Ala Pro Gly Thr Thr Val Gly Trp Val Pro Thr Thr Glu Asp Val Gly 
345 350 355 

acc aca cct gag cag gtg gca acc tec aaa gtc tta agt aca aca cca 5226 
Thr Thr Pro Glu Gin Val Ala Thr Ser Lys Val Leu Ser Thr Thr Pro 
360 365 370 375 

gtg gag atg cca act gca aaa get aca ggt agg aca cct gaa gtg tea 5274 
Val Glu Met Pro Thr Ala Lys Ala Thr Gly Arg Thr Pro Glu Val Ser 
380 385 390 

act aca gag ccc tct gga acc aca gtt aca cag gga aca act cca gag 5322 
Thr Thr Glu Pro Ser Gly Thr Thr Val Thr Gin Gly Thr Thr Pro Glu 
395 400 405 

ctg gtg gag acc aca get gga gag gtg tec act cct gag cct gcg ggt 5370 
Leu Val Glu Thr Thr Ala Gly Glu Val Ser Thr Pro Glu Pro Ala Gly 
410 415 420 



tea aat act age tea ttc atg cct aca gaa ggt act gca 
Ser Asn Thr Ser Ser Phe Met Pro Thr Glu Gly Thr Ala 
425 430 435 



g gtaagggggc 5420 
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caccatgaat 
tgctcaggac 
cactggtttt 
aaaccagggt 
ttcaggaagc 
cctcatggac 
ggagtgggtg 
tggcaggtgg 
ttatacctca 
cctggattcc 
gaagtgagat 
cagtgtaggg 
tggggcagtc 
gtctgattct 
ctgttttcag 



gagttcatag 
ccagatgtta 
aaaaccccct 
cttctcctag 
agtgtgtgat 
tatggcccac 
gccatttcct 
attctttacc 
ttttctgatt 
catcccaaag 
agtgacacta 
tgtgataaac 
atttctcttg 
aagcctggat 
gttagtcatt 



aggtggggca 
ctcaatcctt 
aagtccctct 
gccaggggta 
catttggtgg 
caggctcctc 
tctccagggg 
cgagccacct 
aagtgtaaac 
taggtttacc 
tgacttaaca 
atttgggatg 
ggcctttctt 
ccagtagctc 
tgctttttga 



tttgtcacag 
agcttagcag 
taatggcaca 
gagagcttat 
tggtgctc'ag 
tgtccataga 
attttccctg 
agaaagtccc 
acagaaatct 
tggaattgtg 
catgtcaaat 
tctaaaattc 
tatcttaaaa 
tgactctacc 
ctttgcctct 



ctctgaagac 
tggagtcccc 
gaatagatcc 
tctctcttcc 
tcatgtctga 
attctccagg 
cccagggatt 
atgtgatcat 
ttctgacacc 
gtaggaatac 
gtctgaccca 
tgactctaac 
aatgagagtt 
tggaaaaatg 
ttaatcctct 



ctgaaagaat 
tcagaatctt 
agagttcagg 
tgaagagaag 
ctctttgtga 
caagaacact 
aaacccgaat 
tagataatac 
acttcccacc 
taaaaaggga 
ggacctggca 
cctgtgactc 
tccagctctt 
cttgttgggc 
cctccag 



5480 
5540 
5600 
5660 
5720 
5780 
5840 
5900 
5960 
6020 
6080 
6140 
6200 
6260 
6317 



gc tec ctg agt ccc ctg ccg gat gac act gec acc tta gtc ctg gag 
Gly Ser Leu Ser Pro Leu Pro Asp Asp Thr Ala Thr Leu Val Leu Glu 
440 445 450 



6364 



aag cgc caa gec ccc ctg gat tgt gtt ctg tat cgc tat ggc tec ttt 
Lys Arg Gin Ala Pro Leu Asp Cys Val Leu Tyr Arg Tyr Gly Ser Phe 
455 460 465 



6412 



tec etc acc ctg gac att gtc c gtgagtcttg cctacattgt ccgtaagctg 
Ser Leu Thr Leu Asp He Val 
470 475 



6464 



gtggagggag gcgtgtgctg cttagggttg cccagtggaa gcacaccttg gaaggaatta 6524 
ctcacctgga caaggagaat acccagatcc caggggtttc atatgaaggc agaatgggat 6584 
tagggaggca gcccgaggac cttcctggcc atgggccttg ggggaggata agtagaggag 664 4 



tctcagactt aaaaaaatct tgcaactttg cag ag ggt att gag agt get gag 

Gin Gly He Glu Ser Ala Glu 
480 



6697 



ate eta cag get gtg tea tec agt gaa gga gat gca ttt gag ctg act 
He Leu Gin Ala Val Ser Ser Ser Glu Gly Asp Ala Phe Glu Leu Thr 
485 490 495 



6745 



gtg tct tgc caa ggc gg gtgagtgtcc cacggttgcc ctgagaactc 
Val Ser Cys Gin Gly Gly 
500 



6792 



ctggggtgac~ tgctgtcctg ttctctggtg tctagtgtcc cttcccagat tccctgacgt 6852 

aagctgacat ctctcccag g eta ccc aag gaa gee tgc atg gac ate tea 6902 

Leu Pro Lys Glu Ala Cys Met Asp He Ser 
505 510 



teg cca ggg tgt cag ctg cct gee cag egg ctg tgt cag cct gtg ccc 
Ser Pro Gly Cys Gin Leu Pro Ala Gin Arg Leu Cys Gin Pro Val Pro 
515 520 525 530 



6950 



ccc age cca gee tgc cag ctg gtt ttg cac cag gta ctg aag ggt ggc 
Pro Ser Pro Ala Cys Gin Leu Val Leu His Gin Val Leu Lys Gly Gly 
535 540 " 545 



6998 



tea ggg acc tac tgc etc aat gtg tct ttg get gat gee aat age ctg 
Ser Gly Thr Tyr Cys Leu Asn Val Ser Leu Ala Asp Ala Asn Ser Leu 
550 555 560 



7046 
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gcg atg gtc age acc cag ctt gtc atg cct g gtaggtagtt ggacaagagg 
Ala Met Val Ser Thr Gin Leu Val Met Pro 
565 570 



7097 



taggatgaag acaeggggag atggtagagg ttacctacta gaggaagcag acactgaatg 7157 

cagccgtatc tgggattcca cccatag gg caa gaa gca ggc etc agg cag get 7210 

Gly Gin Glu Ala Gly Leu Arg Gin Ala 
575 580 

cct ctg ttc gtg ggc ate ttg ctg gtg eta aca get ttg ttg ctt gca 7258 
Pro Leu Phe Val Gly lie Leu Leu Val Leu Thr Ala Leu Leu Leu Ala 
585 590 595 

tct ctg ata tac ag gtgagatccc cgccatcctg ctcccactcc tttacccctt 7312 
Ser Leu lie Tyr Arg 
600 

attaccacca ccactcttcc tcatgggaag aagaaaccac caaccccttt gggaaagtgt 7372 

agagtccaag aaagagecca gacttggaag ttcaacaggt etaggctgea gtcttgctgg 7432 

tgggaccctg- gggaagtcca- ttaacccttc tgagccactg aaaagtagga . aacataatac 7492 

ctgtcctgtg gggctgtttt cagggctcta gacaatgtga gtaaaacacc tggttctgaa 7552 

acaaaagtgg aataaatgat gatctcaatg actgttgtta tgaataatat caacagtgga 7612 

gaagaactca gtgaactgag ttctccacct gecagaaagg caaatcccta ggcctggagg 7672 

gctgaggtcc tcaaagcagg gaagcctgta gggtgagagg gaaatggtca gagcttacca 7732 

taaacataag agaggataaa ccctgttggt gagaagagga gggagecagg atcaagacca 7792 

agtcaacctg ggttatggtt tagtcttttt tttttagaga agcacaaaga ggttgccatt 7852 

gaccaccact aaccagtatc cctgcttttc tcccaatatc ag g cga aga ctt atg 7907 

Arg Arg Leu Met 
605 

aag caa ggc tea gca gtc ccc ctt ccc cag ctg cca cac ggt aga acc 7955 
Lys Gin Gly Ser Ala Val Pro Leu Pro Gin Leu Pro His Gly Arg Thr 
610 615 620 



cag tgg eta cgt ctg ccc tgg gtc ttc cgc tct tgc ccc att ggt gag 
Gin Trp Leu Arg Leu Pro Trp Val Phe Arg Ser Cys Pro lie Gly Glu 
625 630 635 



8003 



age aaa ccc etc etc agt gga cag cag gtc tgagtgctct tatgtgaagt 8053 
Ser Lys Pro Leu Leu Ser Gly Gin Gin Val 
640 645 

catgatttac ccaggtggac ageaaggect gtcttttctc tggtcttccc tcagagacta 8113 
ccattgcctg aaataaagac tcagaacttg 8143 

<210> 6 

<211> 648 

<212> PRT 

<213> Bos taurus 

<400> 6 

Met Asp Leu Val Leu Arg Lys Tyr Leu Leu His Val Ala Leu Met Gly 
1 5 . 10 15 

Val Leu Ala Val Gly Thr Thr Glu Gly Pro Arg Asp Arg Asp Trp Leu " 
20 25 30 



24 



Gly Val Ser Arg 
35 

Pro Glu Trp Thr 
50 

lie Ser Leu Lys 
65 

Ala Ser Phe Ser 



Pro Asp Gly Gin 
100 

Gin Val Trp Gly 
115 

Cys lie Phe Pro 
130 

Lys Arg Cys Phe 
145 

Val Leu Gly Gly 



Met Leu Gly Thr 
180 

Ser Gin Ser Tyr 
195 

Thr Asp Gin Val 
210 

Asp Gly Arg Asn 
22 5 

Leu Gin Leu His 



Tyr Thr Trp Asp 
260 

Leu Thr Val Thr 
275 

Val Val Leu Gin 
290 

Val Pro Gly Thr 
305 

Thr Thr Ala Gly 



Gly Gin Val Pro 
340 



Gin Leu Arg lie 
40 

Glu Ser Gin Gly 
55 

Val Ser Asn Asp 
70 

lie Ala Leu His 
85 

Val He Trp Ala 



Gly Gin Leu Val 
120 

Asp Gly Glu Pro 
135 

Val Tyr Val Trp 
150 

Pro Val Ser Gly 
165 

Tyr Asn Met Glu 



Val Pro Leu Ala 
200 

Pro Phe Ser Val 
215 

Lys Arg Phe Leu 
230 

Asp Pro Ser Gly 
245 

Phe Gly Asp Ser 



His Thr Tyr Leu 
280 

Ala Ala He Pro 
295 

Thr Asp Arg His 
310 

Gin Val Pro Thr 
325 

Thr Ala Glu Ala 



Lys Ala Trp Asn 



Pro Asp Cys Trp 
60 

Gly Pro Thr Leu 
75 

Phe Pro Lys Ser 
90 

Asn Asn Thr He 
105 

Tyr Pro Gin Glu 



Cys Pro Ser Gly 
140 

Lys Thr Trp Asp 
155 

Leu Ser He Gly 
170 

Val Thr Val Tyr 
185 

His Ser Ser Ser 



Ser Val Ser Gin 
220 

Arg Lys Gin Pro 
235 

Tyr Leu Ala Gly 
250 

Thr Gly Thr Leu 
265 

Glu Ser Gly Pro 



Leu Thr Ser Cys 
300 

Val Thr Thr Ala 
315 

Thr Glu Val Met 
330 

Pro Gly Thr Thr 
345 



Arg Gin Leu Tyr 
45 

Arg Gly Gly His 



He Gly Ala Asn 
80 

Gin Lys Val Leu 
95 

He Asn Gly Ser 
110 

Pro Asp Asp Thr 
125 

Pro Leu Ser Gin 



Gin Tyr Trp Gin 
160 

Thr Asp Lys Ala 
175 

His Arg Arg Gly 
190 

Ala Phe Thr He 
205 

Leu Gin Ala Leu 



Leu Thr Phe Ala 
240 

Ala Asp Leu Ser 
255 

He Ser Arg Ala 
27 0 

Val Thr Ala Gin 
285 

Gly Ser Ser Pro 



Glu Ala Pro Gly 
320 

Gly Thr Thr Pro 
335 

Val Gly Trp Val 
350 
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Pro Thr Thr Glu Asp Val Gly Thr Thr Pro Glu Gin Val Ala Thr Ser 
355 360 365 

Lys Val Leu Ser Thr Thr Pro Val Glu Met Pro Thr Ala Lys Ala Thr 
370 375 380 

Gly Arg Thr Pro Glu Val Ser Thr Thr Glu Pro Ser Gly Thr Thr Val 
385 390 395 400 

Thr Gin Gly Thr Thr Pro Glu Leu Val Glu Thr Thr Ala Gly Glu Val 
405 410 415 

Ser Thr Pro Glu Pro Ala Gly Ser Asn Thr Ser Ser Phe Met Pro Thr 
420 425 430 

Glu Gly Thr Ala Gly Ser Leu Ser Pro Leu Pro Asp Asp Thr Ala Thr 
435 440 445 

Leu Val Leu Glu Lys Arg Gin Ala Pro Leu Asp Cys Val Leu Tyr Arg 
450 455 460 

Tyr Gly Ser Phe Ser Leu Thr Leu Asp lie Val Gin Gly lie Glu Ser 
465 470 475 . 480 

Ala Glu lie Leu Gin Ala Val Ser Ser Ser Glu Gly Asp Ala Phe Glu 
485 490 495 

Leu Thr Val Ser Cys Gin Gly Gly Leu Pro Lys Glu Ala Cys Met Asp 
500 505 510 

lie Ser Ser Pro Gly Cys Gin Leu Pro Ala Gin Arg Leu Cys Gin Pro 
515 520 525 

Val Pro Pro Ser Pro Ala Cys Gin Leu Val Leu His Gin Val Leu Lys 
530 535 540 

Gly Gly Ser Gly Thr Tyr Cys Leu Asn Val Ser Leu Ala Asp Ala Asn 
545 "* ~ 550 555 560 

Ser Leu Ala Met Val Ser Thr Gin Leu Val Met Pro Gly Gin Glu Ala 
565 570 575 

Gly Leu Arg Gin Ala Pro Leu Phe Val Gly lie Leu Leu Val Leu Thr 
580 585 - 590 

Ala Leu Leu Leu Ala Ser Leu lie Tyr Arg Arg Arg Leu Met Lys Gin 
595 600 605 

Gly Ser Ala Val Pro Leu Pro .Gin Leu Pro His Gly Arg Thr Gin Trp 
610 615 620 

Leu Arg Leu Pro Trp Val Phe Arg Ser Cys Pro lie Gly Glu Ser Lys 
625 630 635 640 



Pro Leu Leu Ser Gly Gin Gin Val 
645 
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<210> ' 7 
<211> 294 
<212> DNA 

<213> Artificial sequence 



<220> 

<223> Probe 



<400> 7 

gttgctggaa 

ctgatgggtg 

aacaagtgtg 

tatcagtagt 

gctccctccc 



ggaagaacag 
ttcttctggc 
aatttggggt 
gcttcaggtg 
cacatgaaga 



gatggatctg 
tgtagggacc 
tgcacacctg 
tctcccaccc 
tttgggtgca 



gtgctgagaa 
acagaaggtg 
ctctggtttt 
atttgattta 
tgtgtgttca 



aataccttct 
agtgtgggat 
tctctcccta 
gtgaggacat 
ggcacttggg 



ccatgtggct 
gttggacatg 
aaatggaaga 
gggcaactga 
actg 



<210> 8 

<211> 294 

<212> DNA 

<213> Artificial sequence 



<220> 

<223> Probe 
<400> 8 

gttgctggaa ggaagaacag gatggatctg gtgctgagaa- aataccttct ccatgtggct 
ctgatgggtg ttcttctggc tgtaaggacc acagaaggtg agtgtgggat gttggacatg 
aacaagtgtg aatttggggt tgcacacctg ctctggtttt tctctcccta aaatggaaga 
tatcagtagt gcttcaggtg tctcccaccc atttgattta gtgaggacat gggcaactga 
gctccctccc cacatgaaga tttgggtgca tgtgtgttca ggcacttggg actg 



<210> 9 

<211> 291 

<212> DNA 

<213> Artificial sequence 



<220> 

<223> Probe 



<400> 9 

gttgctggaa 

ctgatgggtg 

aagtgtgaat 

cagtagtgct 

ccctccccac 



ggaagaacag 
ttctggctgt 
ttggggttgc 
tcaggtgtct 
atgaagattt 



gatggatctg 
agggaccaca 
acacctgctc 
cccacccatt 
gggtgcatgt 



gtgctgagaa 
gaaggtgagt 
tggtttttct 
tgatttagtg 
gtgttcaggc 



aataccttct 
gtgggatgtt 
ctccctaaaa 
aggacatggg 
acttgggact 



ccatgtggct 
ggacatgaac 
tggaagatat 
caactgagct 

g 



<210> 10 

<211> 30 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer 



<400> 10 

gttgctggaa ggaagaacag gatggatctg 
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<210>' 11 

<211> 30 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer 

<400> 11 

cagtcccaag tgcctgaaca cacatgcacc 



